The effect of climate and meteorological changes on particulate matter in Pune, India.
This paper presents the distinctiveness of particulate matter (PM) mass concentrations (PM10, PM2.5, and PM10-2.5) and meteorological effect in Pune city during 2011-2012. The PM samples were collected using Mini-Vol TAS air sampler (Airmetrics Co. Inc., 5 l min(-1) flow rate). The meteorological parameters were also measured during the study period. The analysis of 24-h average PM10, PM2.5, and PM10-2.5 concentrations showed the maximum during winter (267.2-67.2, 180.6-55.6, 138.9-11.7 μg m(-3)) followed by summer (236.1-55.5, 138.8-27.7, 125-13.8 μg m(-3)) and post-monsoon (153.3-82.3, 138.9-41.7, 41.7-14.4 μg m(-3)) and showed the lowest concentration during monsoon (98.9-27.8, 83.3-13.9, 40.0-6.0 μg m(-3)) seasons in the entire study. PM10 comprised a vast fraction of PM2.5 (61% of PM2.5), while the estimated PM2.5/PM10 ratios for monsoon, post-monsoon, winter, and summer seasons were ranged between 0.5 and 0.9, 0.51 and 0.91, 0.3 and 0.9, and 0.3 and 0.8, respectively. The 7-day back trajectories analysis for whole year shows that the air masses transported to Pune were mixed mainland-maritime such as from southwesterly, north, northwest. Chemometric analysis was applied as a tool to evaluate and predict the particulate mass concentration from available meteorological data. To achieve this, a calibration model was developed by partial least squares regression (PLSR) method and was further used to predict the PM concentrations based on meteorological data. On predicting the PM concentration from local meteorological data, the model performance and quality was found very good in case of PM10 compared to PM2.5.